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878. 


NOTE ON THE ANHARMONIC RATIO EQUATION. 


[From the Messenger of Mathematics, vol. xvir. (1888), pp. 95, 96.] 


GIVEN any four quantities a, 8, y, 5, if @ be one of the values of the anharmonic 
ratio, the other values are 


1 1 0 1+0, 
ETNA ET T ae eee 
and hence the equation having these six roots is 


(@- 0) (z 5) (@+14+0) (+45) (eri) (s +++") 0; 


or, multiplying out, the equation, as is well known, takes the form 


(2? +60+1) 
Dok Ridin” coe 
(a? + # +1) (0 +1) æ (a+ 1} =0. 
But to effect the multiplication in the easiest manner we may proceed as 
follows: writing 


a, b, c =(a— ô) (8 — 7), (B- ò) (y — a), 
so that a+b+c=0, the equation is 


6-H e-e-e-e-D(e-H-0 


The product of the first pair of factors is 


(y ne ò) (a TE) 


f Bh a EAEN, ES 
e+1-(4+2)a, =(4+1P- 7 a; 


www.rcin.org.pl 


878 | NOTE ON THE ANHARMONIC RATIO EQUATION. 579 


thus the equation is 


(a +1?—- nl |@+iy— Žal {@+1y- Sal =0; 
be ca ab i 
that is, 


2 2 
: + 5)owt y+ (S44 2) ot (41) af =0; 


a? 
Ce ded (a ete 


and recollecting that a+b+c=0, and writing g=be+ca+ab, r=abe, the equation 
becomes 
B, 
(@+1)—3(e@+1)e+ (3 +£) @+1 at— a =0; 
that is, 


3 
(@t#+a+1~+F (s+ 1} æ =0. 
But, writing a=, we have 


(+ 041944 (041) =0; 


or finally, 
i (? +6+1) 


bap ef RMR ail ae 
(a? +. +1) #(0 +1)? 


a (¢+1)=0, 


the required result. 
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